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DETAILED ACTION 

This office action is responsive to applicant's correspondence dated April 19, 
2004. Thus, claims 1-9, 12-33, 35-38 and 42-78 are pending and under examination. 

Please note that the examiner assigned to examine this application has changed. 
The previous examiner indicated that claims 2-9, 12-17, 19-33, 35-38 and 42-78 were 
free of the prior art. Upon further consideration, and in view of additional references as 
cited below, it is the present examiner's position that these claims are not free from the 
prior art. Consequently, a non-final rejection is being issued to address the new grounds 
for rejection asserted below. 



Claim Rejections - 35 USC § 112, T|2 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-9, 12-33, 35-38 and 42-78 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

The claims are replete with ambiguities making meaningful interpretation difficult 
at best. The claims also contain numerous errors. The wording of the claims, including 
the grammatical structure and most importantly the liberal usage of 'or' within the 
claims, renders them subject to numerous possibilities in their application. 

Applicant uses the phrase "conservatively substituted" in independent claims 1 , 
18, 42, 63, 75 and 78. With the exception of claims 51-62, all other claims are 
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dependent upon those five aforementioned independent claims. Applicant provides 
inconsistent definitions for this term in the specification. The definition on page 18 states 
"[t]he term 'conservative substitution' as used herein denotes that one amino acid 
residue has been replaced by another, biologically similar residue." It is not exactly clear 
what applicant means by biologically similar, though the subsequent examples do 
provide some guidance. Then on page 48 applicant tells us: 

Where a HBc sequence is truncated at the C-terminus beyond position 
149 or at the N-terminus, or contains one or more deletions in the 
immunogenic loop, the number of substituted residues is proportionally 
different because the total length of the sequence is less that 149 
residues. Deletions elsewhere in the molecule are considered 
conservative substitutions for purposes of calculation, (emphasis 
added) 

To say that a deletion is a conservative substitution is not consistent with the 
prior definition requiring that one amino acid is replaced by another, biologically similar 
residue. 

It is also not clear as to which sequence one compares to determine a 
conservative substitution. A generic HBc sequence is about 185 residues in length. On 
page 47 of the specification applicant discusses numerous sequences. It appears that 
the preferred sequence is that of subtype ayw from positions 1 to 149, but the applicant 
in no way limits himself to that sequence. Furthermore, applicant makes even this more 
vague when he indicates that this will be less any truncations due to terminal deletions. 
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To then provide that portions of different sequences from different mammalian HBc 
proteins may be used really makes the issue hopelessly muddied. 

In claim 1 , part (c) it says that the chimer "contains a sequence of at least 5 
amino acid residues from HBc position 135 to the HBc C-terminus..." It is not at all clear 
what is meant by this limitation. Furthermore, the HBc C-terminus is at approximately 
residue 185. Thus, it could be read as merely dictating a contiguous sequence of 5 
residues from somewhere in the HBc sequence from position 135 to 185. In part 1(a) of 
the claim it states that we have "an HBc sequence of at least about 130 of the N- 
terminal 150 amino acid residues..." So one could envision having the HBc sequence 
from residues 1-130 and then residues 174-178. It is known that residues -130-150 are 
critical to form dimers. Pumpens et al (1995), as included by applicant as A16 on the 
information disclosure statement (IDS), says on page 66 that "[t]he C-terminal border for 
HBc sequences required for self-assembly [is] located between amino acids residues 
139 and 144." Furthermore, if we include 174-178 we will have an Arginine-rich region 
which would potentially create nucleic acid binding. Is this merely meant to include a 
vast number of inoperable molecules within the scope of the claim or is the examiner 
misreading the limitation? 

Likewise, it is not clear what applicant is claiming in claims 18, 42, 63, 75 and 78. 
For example, in claim 18 applicant states that "Domain IV comprises zero through 
fourteen residues of a HBc amino acid residue sequence from position 136 through 149 
peptide-bonded to the residue of position 135 of Domain III..." If the molecule contains 
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zero residues from this region then they are missing the region mentioned above that is 
so critical for dimerization. 

In claims 1, 18, 51, 63 and 75 applicant states that there is a "heterologous linker 
residue ... in the HBc immunodominant loop..." or simply a "heterologous linker 
residue". In the context of a single residue, how does one determine that this is 
'heterologous', especially when one allows for conservative substitutions within the HBc 
sequence? Also, as is pointed out more fully below, the immunodominant loop already 
contains numerous residues that could be used as linker residues. Why then would one 
want to add additional linker residues? 

The terms "of at least about" and/or "up to about" in claims 1,18, 28, 63 and 68 
are relative terms which render the claim indefinite. These terms are not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably appraised of the 
scope of the invention. Appropriate correction is required. 

Claim 19 recites that the molecule contains "two heterologous epitopes." Where 
claim 18 contains a linker residue the molecule would not contain a first heterologous 
epitope. Or does applicant mean that the molecule has both a linker residue and two 
heterologous epitopes? 

Claim 66 recites the limitation "a second heterologous epitope" in reference to 
claim 63. There is insufficient antecedent basis for this limitation in the claim. Claim 63 
does not necessary contain a heterologous epitope. 
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Claim 70 recites the limitation "said B cell epitope" in reference to claim 68. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 12-18, 36-38, 51-60, 63-65, 68-71 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Zlotnick et al. (1997) (Cited on applicant's IDS as A29). 

Applicant claims a recombinant hepatitis B core (HBc) protein molecule up to 
about 515 amino acid residues in length that contains an HBC sequence of at least 
about 130 of the N-terminal 150 amino acid residues of the HBc molecule that includes 
a heterologous linker residue for a conjugated epitope present in the HBC 
immunodominant loop, contains one to ten cysteine residues toward the C-terminus of 
the molecule from the C-terminal residue of the HBC sequence and within about 30 
residues from the C-terminus of the chimer molecule [C-terminal cysteine residue(s)], 
contains a sequence of at least 5 amino acid residues from HBC position 135 to the 
HBC C-terminus, said chimer molecules containing no more than 20 percent 
conservatively substituted amino acid residues in the HBC sequence, self-assembling 
into particles that are substantially free of binding to nucleic acids on expression in a 
host cell, and said particles being more stable than are particles formed from an 
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otherwise identical HBC chimer that lacks said C-terrninal cysteine residue(s) or in 
which a C-terminal cysteine residue present in the chimer molecule is replaced by 
another residue. Applicant, on page three of the specification, describes the 
immunodominant loop region as being at about residues 70-90. 

Zlotnick et al. teach a recombinant hepatitis B core (HBc) protein molecule of 
less than 515 amino acid residues in length that contains an HBC sequence of at least 
about 130 of the N-terminal 150 amino acid residues of the HBc molecule that includes 
residues that can be used as linkers for a conjugated epitopes present in the HBC 
immunodominant loop. Zlotnick's recombinant hepatitis B core (HBc) protein molecule 
contained one cysteine residue at the C-terminus of the molecule. Zlotnick's 
recombinant hepatitis B core (HBc) protein molecule contained a sequence of about 15 
amino acid residues from HBC position 135 to the HBC C-terminus. It is reasonable to 
conclude that Zlotnick's recombinant hepatitis B core (HBc) protein molecule contained 
no substitutions, with the exception of the C-terminal cys residue. Zlotnick's 
recombinant hepatitis B core (HBc) protein molecule self-assembled into particles (pg. 
9558; 1 st full paragraph) that are substantially free of binding to nucleic acids on 
expression in a host cell (pg. 9560; last full paragraph), and said particles being more 
stable than are particles formed from an otherwise identical HBC chimer that lacks said 
C-terminal cysteine residue(s) or in which a C-terminal cysteine residue present in the 
chimer molecule is replaced by another residue (pg. 9558; 1 st and 2 nd full paragraphs). 

Zlotnick's linker residues were not heterologous. It is not apparent why it should 
be of significance that the residues found in the immunodominant loop should, in fact, 
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be heterologous when the immunodominant loop already contains many of the linker 
residues as recited in claim 17. Applicant, on page three of the specification, describes 
the immunodominant loop region as being at about residues 70-90. While it was not 
disclosed which subtype Zlotnick was working with, if one assumes for the purposes of 
example that Zlotick utilized subtype ayw, then there would be linker residues at 
positions 70 (Tyr), 77 (Glu), 78 (Asp) and 83 (Asp). Additional linkers might also be 
available at 60 (Cys), 91 (Tyr), and 96 (Lys). 

Claims 51-60 are further rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Zlotnick et al. (1997). 

Applicant claims an immunogenic particle comprising recombinant hepatitis B 
core (HBc) protein molecule displaying one or more immunogenic epitopes at the N- 
terminus, HBC immunogenic loop or C-terminus and containing a cysteine residue at or 
near the C-terminus, said particle being substantially free of nucleic acid binding and 
exhibiting enhanced stability relative to particles comprised of otherwise identical 
proteins that are free of said cysteine residue. 

Zlotnick teaches an immunogenic particle comprising recombinant hepatitis B 
core (HBc) protein molecule containing a cysteine residue at or near the C-terminus, 
said particle being substantially free of nucleic acid binding and exhibiting enhanced 
stability relative to particles comprised of otherwise identical proteins that are free of 
said cysteine residue as described more fully above. It is an inherent property of a 
hepatitis B core (HBc) protein molecule that it displays one or more immunogenic 
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epitopes at the N-terminus, HBc immunogenic loop or C-terminus. These regions are 
known to be highly immunogenic (See for instance Pumpens (1995) page 70, col. 1 
discussing mapping using Mabs). Such a particle would not bind DNA (meeting the 
limitation of claim 52), would have immunogenic epitopes at all termini (claims 53-55) 
and displays B and T cell epitopes (claims 56-58). 

Claims 1-8, 18, 27-28, 32-33, 42, 63, 75 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Ireland et al. (U.S. Patent No. 5,990,085). 

Applicant claims a recombinant chimer hepatitis B core (HBc) protein molecule 
up to about 515 amino acid residues in length that (a) contains an HBC sequence of at 
least about 130 of the N-terminal 150 amino acid residues of the HBc molecule that 
include a peptide-bonded heterologous epitope or a heterologous linker residue for a 
conjugated epitope present in the HBC immunodominant loop, contains one to ten 
cysteine residues toward the C-terminus of the molecule from the C-terminal residue of 
the HBC sequence and within about 30 residues from the C-terminus of the chimer 
molecule [C-terminal cysteine residue(s)], contains a sequence of at least 5 amino acid 
residues from HBC position 135 to the HBC C-terminus, said chimer molecules 
containing no more than 20 percent conservatively substituted amino acid residues in 
the HBC sequence, self-assembling into particles that are substantially free of binding to 
nucleic acids on expression in a host cell, and said particles being more stable than are 
particles formed from an otherwise identical HBC chimer that lacks said C-terminal 
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cysteine residue(s) or in which a C-terminal cysteine residue present in the chimer 
molecule is replaced by another residue. 

Ireland et al. teach an inhibin-HBc fusion protein molecule of less than 51 5 amino 
acid residues in length that contains an HBC sequence of at least about 130 of the N- 
terminal 150 amino acid residues of the HBc molecule. This protein molecule included a 
peptide-bonded heterologous epitope (ie. the inhibin insertion), contained one cysteine 
residue toward the C-terminus of the molecule from the C-terminal residue of the HBC 
sequence and within about 30 residues from the C-terminus of the chimer molecule [C- 
terminal cysteine residue(s)]. It contained a sequence of at least 5 amino acid residues 
from HBC position 135 to the HBC C-terminus. One of Ireland's HBc chimeras utilized 
an internal insertion site at amino acid position 78 (see col. 7, line 41). This chimera had 
a C-terminal truncation, ending at position 144 relative to the HBc sequence. 

Zhou et al. (1992) Journal of Virology, 66(9):5393-98 is cited as evidence that 
HBC has four Cys residues, one of which is located at position 107. Consequently, 
where a chimer, such as Ireland's inhibin-HBc fusion chimer, has a c-terminal truncation 
without the addition of exogenous amino acids, a Cys reside would be present 37 amino 
acids from the C-terminal end. Therefore, Ireland satisfies the limitation that there be a 
Cys residue "about 30 residues from the C-terminus of the chimer molecule." 

Ireland indicates on line 65 of column 7 that the inhibin-HBc fusion protein self- 
assembled. It seems reasonable to conclude that such particles with the Cys residue 
present at position 107 would be more stable than those in which the Cys is absent in 
the absence of evidence to the contrary. Likewise, it is reasonable to assume that the 
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limitation recited in claim 42 directed to the ratio of absorbance would be met. For the 
aforementioned reasons, Ireland's inhibin-HBc fusion reads on the present invention as 
claimed in claims 1-8, 18, 27-28, 32-33, 42, 63 and 75. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9, 12-33, 35-38, 42-78 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pumpens et al. 1995 in view of Zlotnick et al (1997). 

Applicant claims a recombinant chimer hepatitis B core (HBc) protein molecule 
up to about 515 amino acid residues in length that (a) contains an HBC sequence of at 
least about 130 of the N-terminal 150 amino acid residues of the HBc molecule that 
includes a peptide-bonded heterologous epitope, contains one to ten cysteine residues 
toward the C-terminus of the molecule from the C-terminal residue of the HBC 
sequence and within about 30 residues from the C-terminus of the chimer molecule [C- 
terminal cysteine residue(s)], contains a sequence of at least 5 amino acid residues 
from HBC position 135 to the HBC C-terminus, said chimer molecules containing no 
more than 20 percent conservatively substituted amino acid residues in the HBC 
sequence, self-assembling into particles that are substantially free of binding to nucleic 
acids on expression in a host cell, and said particles being more stable than are 
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particles formed from an otherwise identical HBC chirnerthat lacks said C-terminal 
cysteine residue(s) or in which a C-terminal cysteine residue present in the chimer 
molecule is replaced by another residue. 

Pumpens teaches recombinant chimer molecules of a variety of lengths up to 
about 515 amino acid residues in length. These chimers contain an HBC sequence of at 
least about 130 of the N-terminal 150 amino acid residues of the HBc molecule (See for 
instance Fig. 1 , pg. 64) that include a peptide-bonded heterologous epitope (Table 1 , 
page 66) or a heterologous linker residue for a conjugated epitope present in the HBC 
immunodominant loop (see page 69, col. 1, last paragraph). Pumpens discloses that 
HBc chimeras with c-terminal truncations are capable of self-assembly and do not bind 
or 'pack' nucleic acid, (page 67, col. 1). 

Pumpens makes two critical points on page 67. First, Pumpens reports that 
"capsids formed by C-terminally truncated HBc monomers are less stable than the 
corresponding full-length protein particles." Second, that "foreign insertions [at this site] 
are not only possible but also exert a stabilizing effect on chimeric HBCA derivatives..." 
Pumpens does not teach adding a c-terminal cysteine residue to achieve the stabilizing 
effect. 

Zlotnick et al. (1997) teach adding a c-terminal cysteine residue to achieve a 
stabilizing effect.(See pgs. 9556 and 9558) Zlotnick's HBc chimera contained the HBc 
sequence from position 135-149 with a terminal cysteine at position 150, thus meeting 
the dual limitations of a chimer that contains (1 ) a sequence of at least 5 amino acid 
residues from HBC position 135 to the HBC C-terminus and one to ten cysteine 
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residues toward the C-terminus of the molecule from the C-terminal residue of the HBC 
sequence and within about 30 residues from the C-terminus of the chimer molecule [C- 
terminal cysteine residue(s)]. Zlotnick clearly demonstrates that the c-terminal particles 
are more stable than are particles formed from an otherwise identical HBC chimer that 
lacks said C-terminal cysteine residue(s) (see page 9558, col. 1, first and second full 
paragraphs). Zlotnick also had residues that could be used as linkers for a conjugated 
epitope and "immunogenic epitopes" as mentioned previously in the section directed to 
Section 102(b). 

One of ordinary skill in the art would have been motivated to combine the 
teachings of Pumpens with that of Zlotnick because it was well known that HBc 
chimeras with c-terminal deletions, while still capable of self-assembly, were less stable 
than their full-length counterparts and that by adding back amino acid residues to these 
c-terminal deletion one could achieve a more stable chimera, while Zlotnick teaches that 
the addition of a cysteine residue to an HBc c-terminal truncation results in enhanced 
stability. 

One of ordinary skill in the art would have expected achieve a more stable HBc 
chimera with a c-terminal truncation by the addition of a cysteine residue because 
Zlotnick teaches that the addition of a cysteine to the c-terminal of an HBc molecule with 
a c-terminal truncation results in enhanced stability. 

Therefore the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made. 
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The combination above meets the limitations as found in claims 1, 2, 9, 12-18, 
24, 32, 33, 36-38, 42, 45, 51-60, 63-66, 68-71 , 75 and 78. Additionally, Pumpens further 
describes elements of HBc chimeras that are found as limitations in the dependent 
claims. For instance, Pumpens teaches both heterologous epitopes and linker residues 
for a conjugated epitope as outlined above. This is relevant to claims 2, 12, 13, 14, 15 
and 16. See also table 2, on page 67, for linker residues at the internal insertion site. 
As to claims 3, 43 and 67, Pumpens teaches that the heterologous epitope can be a B- 
cell epitope. (See page 71 , col. 1 ) As to claims 4, 8, 25, 26, 29, 35, 48, 49 and 50, 
Pumpens teaches that heterologous epitopes can be peptide bonded to the n-terminal 
region (page 70, col. 1) or the other regions. These can be B-cell epitopes orT-cell 
epitopes. (See page 71, col. 2, final paragraph). Pumpens teaches the internal insertion 
site, frequently referred to as the immunodominant loop. This is relevant to claims 5, 6, 
70 and 71 , among others. As to claims 19-23, 69, 72-74 Pumpens teaches that HBc can 
contain multiple heterologous epitopes. (See page 71 , col. 1 , second full paragraph) As 
to claims 28, 30-31, 44, 45, 65 and 68, Pumpens teaches that HBc chimeras can handle 
a wide range of insert sizes. Pumpens teaches sizes including ones as small as 7 
residues. As to claim 47, Table 1 (page 66) of Pumpens et al (1995) indicates that HBc 
has been used to display epitopes from HIV. 

Claims 61, 62, 76 and 77 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thornton et al. (U.S. Patent No. 5,143,726) in view of Zlotnick et al 
(1997). 
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Applicant claims an immunogenic particle wherein the linker residue is 
conjugated to a hapten. Said hapten can be an oligosaccharide. 

Thornton et al. teach the use of HBc as an immunogenic carrier molecule where 
a polypeptide is linked to the carrier/core molecule through an amino acid side chain on 
the core molecule (see abstract). Thornton indicates that the epitope can be 
glycosylated (see col. 9, line 13). 

Zlotnick et al. teach a recombinant hepatitis B core (HBc) protein molecule 
(immunogenic particle) with a C-terminal cysteine as variously described above (see 
particularly the section relating to 102(b)). Zlotnick teaches that these molecules are 
capable of assembling into capsids and that they are more stable than molecules 
without the C-terminal cysteine residue (pg. 9558). Zotnick also indicates that these C- 
terminal truncations with the cysteine residue do not package RNA within their capsids. 

One of ordinary skill in the art would have been motivated to combine the 
teachings of Thornton with that of Zlotnick because Zlotnick teaches that a truncated 
molecule loses the ability to pack endogenous nucleic acid while the addition of the C- 
terminal cysteine greatly enhances the stability of the resulting truncated particles. One 
of ordinary skill in the art would have expected achieve a more stable HBc molecule that 
could present an epitope via a side-chain with a greatly diminished risk of carrying 
nucleic acids from the cell in which the particles were produced. Therefore the invention 
as a whole would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made. 
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Double Patenting 

Claims 1-78 (exclusive of cancelled claims) are provisionally rejected under the 
judicially created doctrine of obviousness-type double patenting as being unpatentable 
overclaims 1-46 of copending Application No. 10/732,862. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because instant 
claims 1-69 are drawn to the same subject matter, e.g., recombinant chimer HBC 
protein molecules that have C-terminal cysteines, self-assemble into particles, and have 
improved particle stability, as are claims 1-46 of 10/732,862, differing only in scope. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Conclusion 

All claims pending and under examination (claims 1-9, 12-33, 35-38 and 42-78) 
are rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. McGaw whose telephone number is (571) 
272-2902. The examiner can normally be reached on Monday through Friday from 8 
A.M. to 5 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Housel can be reached on (571) 272-0902. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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